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Abstract (en)
Methods and apparatus for performing optical signal switching or other optical routing functions in an optical device or system, in which crosstalk
induced by modal interference is suppressed by providing appropriate loss, gain and/or refractive index changes in different parts of a switch
structure. An exemplary optical signal switch (10) includes first and second branches (14-1;14-2) each having a refraction-controlled section
(30-1;30-2) and an absorption-controlled section (32-1;32-2). An optical signal path over which an optical signal propagates in passing through the
switch is selected to include a portion of at least one of the first and second branches, such that one of the first and second branches is a selected
branch and the other branch is a non-selected branch. The refraction-controlled section of the selected branch is configured in a high effective
refractive index state which allows the optical signal to propagate along at least a portion of the selected branch, while the refraction-controlled
section of the non-selected branch is configured in a low effective refractive index state. The absorption-controlled section of the selected branch
is configured in a low absorption state, while the absorption-controlled section of the non-selected branch is configured in a high absorption state
to reduce crosstalk within the optical switch. An effective refractive index in a given refraction-controlled section may be provided using electro-
refractive techniques such as the quantum-confined Stark effect (QCSE) or the Franz-Keldysh effect, or by carrier-induced effects such as carrier
injection or carrier depletion. An absorption change in a given absorption-controlled section may be provided using electro-absorptive techniques or
a gain-switching technique. The switch may be configured as a Y-branch switch, a directional coupler, or in other suitable configurations, and may be
interconnected with other similar switches to construct 1xN, Nx1, NxM and NxN switch arrays. <IMAGE>
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